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INTRODUCTION:  Pericardial  window  procedures  are generally  designed  to  relieve  pericardial  ﬂuid pres-
sure on  the  heart,  in  cases  of cardiac  tamponade,  and  to  restore  the  hemodynamic  stability  of the patient.
Rarely,  however,  may  acute  left ventricular  failure  develop  after  creation  of  a pericardial  window.
PRESENTATION  OF CASE:  We  describe  a patient  in whom  that  complication  developed.  We  are  trying  to
give an insight  to  the  pathophysiology,  existence  of potential  predisposing  factors,  as  well  as  to proposeeywords:
ardiac tamponade
eft ventricular failure
yocardial stunning
ericardial window
eft anterior thoracotomy
therapeutic  measures.
DISCUSSION: Acute  heart failure,  developing  after  pericardiocentesis  or  surgical  creation  of  a  pericardial
window  is an  unusual  complication,  with  several  theories  developed  to explain  that  paradox.
CONCLUSION:  Treatment  is  supportive,  but that complication  of pericardial  window  procedures  may  carry
a  high  mortality  rate.
© 2013 Surgical Associates Ltd. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.. Introduction
There is a unique, but, fortunately, rare complication, that may
evelop after pericardial ﬂuid drainage for cardiac tamponade
ither by pericardiocentesis or by the surgical creation of a peri-
ardial window: acute left ventricular failure. The pathophysiology
f that condition has not been clearly elucidated, because that com-
lication is quite rare. Similarly there has not been any correlation
f the development of this condition with any predisposing risk
actors.
We  describe the case of a patient with cardiac tamponade in
hom acute left heart failure developed after surgical creation
f a pericardial window. We  are also trying to give several clues,
egarding the pathophysiology of this condition, predisposing fac-
ors, therapeutic measures and factors regarding the prognosis.
. Case presentation
A 62-year-old woman presented with shortness of breath,
achypnea and tachycardia. She reported that her difﬁculty in
reathing started several days before admission to the hospital, and
radually worsened. Her past medical history was  unremarkable,
xcept hypertension well controlled with medication. At physi-
al examination the lady appeared pale, diaphoretic and confused.
er blood pressure was 120/80 mm Hg and the heart rate was
10 beats/min. Respiratory rate was about 30 breaths per minute.
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Open access under CC BHer blood gas pattern revealed hypoxia and mild hypercapnia with
an acidotic pH (7.3) and arterial gas saturation about 90% on room
air. Initially the patient was misdiagnosed as suffering from respi-
ratory disease. She was transferred to the ICU for monitoring. Two
days later her condition worsened. She became very dyspneic and
lethargic. Her blood pressure was  110/75 mm Hg, she had pulsus
paradoxus and jugular venous distension was noted. Lung aus-
cultation revealed basal rales. Chest X-ray showed a large cardiac
silluette and transthoracic echocardiography conﬁrmed the pres-
ence of large quantity of pericardial ﬂuid with partial compression
of the right heart and good systolic function of the left ventri-
cle. Attempts for pericardiocentesis were unsuccessful. The patient
was scheduled for an emergency operation. A left anterior tho-
racotomy incision was  chosen. The patient was positioned in the
supine position with a roll under her back to elevate the left side
of the thorax, and her left arm was  set at her side. An incision was
made at the left inframammary crease, just over the 5th left inter-
space, starting from 2 to 3 cm parasternally and curving to a point
midway between the anterior and middle axillary line. After divi-
sion of the pectoralis major m.  and the intercostal muscles with
the cautery, the chest was entered at the 5th interspace. The peri-
cardium appeared tense and ﬁlled with dark ﬂuid. After taking
pericardial ﬂuid samples for culture and cytological examinations
with a large syringe, the pericardium was  opened anterior to the
phrenic nerve. The pericardial ﬂuid was dark and hemorrhagic, but
no other signiﬁcant ﬁnding was  encountered. After making a gen-
erous pericardial window, by excising a large piece of pericardium
anterior to the phrenic nerve, and checking for hemostasis, the
chest was  closed as per routine, after placing two  chest tubes, one
in the pericardial cavity and the other in the left pleural cavity.
Y-NC-ND license.
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he hemodynamics of the patient remained stable throughout the
peration.
Transthoracic echocardiography, performed the following day,
evealed a marked depression of the systolic function of the heart
ejection fraction 20%) with global hypokinesis of the left ventri-
le. ECG showed deep Q waves throughout the precordial leads
Fig. 1). CK-MB was mildly elevated, but there was no elevation
f troponine. Emergency coronary angiography revealed no coro-
ary abnormalities, so myocardial infarction was ruled out. Thus it
as supposed that the myocardium had suffered stunning. After a
ew days support with inotropes and diuretics, ejection fraction
aised to 35%, and the patient was extubated on the 8th post-
perative day. Interestingly, few days later, the precordial leads
emonstrated a normal QRS pattern (Fig. 2). Two  weeks later,
he patient was discharged home with an ejection fraction of
bout 50%, labeled with the diagnosis of idiopathic pericardial
ffusion.
Fig. 2. ECG: reappearance of R wavesnent in all the precordial leads.
3. Discussion
Acute heart failure after pericardiocentesis or surgical creation
of a pericardial window is an unusual complication,1–3 with several
theories developed to explain that paradox.4,5
One theory involves stunning of the myocardium, following
acute decompression of the pericardial cavity, possibly related to
alterations in intramyocardial blood supply.6 We  noticed negative
Q waves in the precordial leads. Myocardial infarction was excluded
by normal myocardial enzyme levels. That ECG pattern was evi-
dent for several days. When heart function returned to normal,
relatively normal QRS complexes were evident on the precordial
leads. Transient Q waves are encountered in cases of documented
stunning.7,8In our series of patients with tamponade (a small series of
eight patients with tamponade of malignant, idiopathic and post-
operative, after cardiac surgery, etiology, all female with age range
, after left ventricular recovery.
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rom 28 to 72 years old, treated by pericardial window procedures
ither by the subxiphoid or the left anterior lateral thoracotomy
pproach), all patients, except the case we describe, had mild
hortness of breath prior to operation and arterial gas satura-
ion over 94%. The only predisposing factor we could ﬁnd for the
evelopment of this complication is the presence of symptoms
f pulmonary plethora and low arterial gas saturation, proba-
ly representing some form of already established myocardial
ysfunction.6 All our patients needed large doses of diuretics post-
peratively, suggesting that myocardial stunning may  exist at
arying degrees after surgery. There is evidence that stunning may
ven develop parallel with the accumulation of pericardial ﬂuid.4
Treatment is supportive. Diuretics and inotropes, as well as use
f aortic counterpulsation (IABP), may  all be beneﬁcial. By review
f such rare cases, it is obvious that that entity has a high mortality
ate, but demise of the patient usually happens within the ﬁrst few
ostoperative days. It seems logical to assume that in case there is
o need of increase of the dose of inotropes and left heart function
emains at least steady during the ﬁrst few days after operation,
he patient is likely to have a good outcome.
. Conclusion
Acute heart failure after pericardial decompression is rare, but
ay  be more common than previously appreciated. In our series it
as about 16%. It seems prudent in cases of cardiac tamponade, if
he condition of the patient allows, to start the patient on diuretics
rior to operation, and also try to initially decompress the pericar-
ial cavity slowly by pericardiocentesis.onﬂict of interest
None.
8PEN  ACCESS
Surgery Case Reports 4 (2013) 403– 405 405
Funding
None.
Ethical approval
Consent obtained.
Author contributions
All authors contributed.
References
. Shenoy M, Dhar S, Gittin R, Sinha A, Sabado M.  Pulmonary edema
following pericardiotomy for cardiac tamponade. Chest 1984;86:
647–8.
.  Glasser F, Fein A, Feinsilver S, Cotton E, Niederman M.  Non-cardiogenic pul-
monary edema after pericardial drainage for cardiac tamponade. Chest 1988;94:
869–70.
.  Naunheim K, Wood L, Little A. Pulmonary edema as a complication of pericardial
drainage. Surgery, Gynecology and Obstetrics 1987;65:165–6.
. Braverman AC, Sundaresan S. Cardiac tamponade and severe ventricular dysfunc-
tion. Annals of Internal Medicine 1994;120:442.
.  Vandyke Jr WH,  Cure J, Chakko CS, Gheorghiade M.  Pulmonary edema after
pericardiocentesis for cardiac tamponade. New England Journal of Medicine
1983;309:595–6.
. Yoshiro H, Shuji D, Norio U, Ueda N, Akamutsu S. Severe circulatory collapse imme-
diately after pericardiocentesis in a patient with a chronic cardiac tamponade.
Anesthesia and Analgesia 1993;77:1278–81.
.  Sztajzl T, Urban P. Early and late Q wave regression in the setting of acute myocar-
dial infarction. Heart 2000;83:705–10.
. Heusch G, Schulz P. Characterization of hibermating and stunned myocardium.
European Heart Journal 1997;18(Suppl. D). D102–D110.
